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Question 1 

(a) 

 

 

 

 



(b) 

 

 



Question 2 

(a) 

 

 

 

 

 

 



(b) 

A woman takes out a loan of €120,000 to build an extension to her house. The bank 

agrees to a 15-year loan at a monthly percentage rate (MPR) of 0.4%. 

(i) What is the annual percentage rate correct to 3 decimal places? 

 
(ii) If 𝐷𝑛 is the amount of debt owing after 𝑛 months and 𝐴 the amount she pays back 

each month, write down a difference equation in 𝐷𝑛. 

 
(iii) Solve the difference equation. 

 
 



(iv) Find, to the nearest cent, the amount she will have to pay back every month. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Question 3 

(a) 

 

 

 

 

 

 



(b) 

(i) Evaluate the following: ∫ 𝑥2 ln 𝑥 . 𝑑𝑥 

 
(ii) An elastic constant has natural length 3 m and elastic constant 20 N/m. Find the 

work fone in stretching the string to a length of 7 m. 

 
 



Question 4 

(a) 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



(b) 

 

 

 

 



Question 5 

(a) 

Aoife is a Leaving Cert student. During her exams, she has a break of 5 days. She 

decides to dedicate three of these days to studying the three subjects she has left 

(Classical Studies, Economics and Applied Maths). She will not divide up any day 

between two or three subjects but will spend each day studying one particular 

subject. She reckons that she will improve her percentage mark by the following 

amounts: 

 
How many days should Aoife allocate to each subject in order to improve her grades 

by the maximum amount? 

Subject Days Available Days Allocated Days Left % Increase 
     
     

     

     
     

     
     

     

     
     

     
     

     
     

     

     
     

     
     

 

 



(b) 

 

 



 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Question 6 

(a) 

 

 
 

 

 

 

 

 

 

 

 



 

 
 



(b) 

 

 

 

 



Question 7 

(a) 

A steamboat of mass 𝑚 has a power output of 12𝑚 watts. When the boat is 

travelling at speed 𝑣, the water exerts a drag on the boat of 𝑚𝑘𝑣 newtons, where 𝑘 

is a constant. The maximum speed of the boat is 6 𝑚/𝑠. 

(i) Find the value of 𝑘. 

 
(ii) The maximum acceleration is 7.5 𝑚/𝑠2 when the speed of the boat is 𝑢. Find the 

value of 𝑢. 

 



(b) 

 

 

 

 
 



Question 8 

(a) 

 

 

 

 



(b) 

A particle is projected vertically upwards with an initial speed of 2𝑔 𝑚/𝑠 in a medium 

in which there is a resistance of 𝑘𝑣2 𝑁 per unit mass where 𝑣 is the speed of the 

particle and 𝑘 is a constant, where 𝑘 > 0. 

Prove that the maximum height reached is 
1

2𝑘
ln(1 + 4𝑘𝑔). 

 



 

 



 

 


